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ABSTRACT

Designed to meet the job-rOaated metTic mesureptent
needs of students interested in hard goods merchandisingfr.this
instructional package s one.of five ocor the marketing .d
distribution cluster, part _of a set-of 55 packages for metric
instruction in different occupations. The package is intended for
students mho already know the occupational terminology, meaSurement
terms and tools currently in.use. Each of the five units In this
instrUkctional package containsverformance objectives, learning
activities, and supporting information in'the form,dI text,
exercises, and tables. In addition, suggested teaching technignes are,
in'tldded.-At the back the package are obje'dtive-based evaluation
items! a 'page of answers to the exercises and test's, a list of metric
materials needecrfor the activities, referencefs, and a list of
suppliers.,The material is designed to accommoldatea variety of
individual teaching and learning.styles, e.g4 independent stAdy,'

0
esmall4group,".or wholerclass activity. Exercises are intended'to
facilitate experiences with measurement instrumenV, tools,'and
devices used in this occupation and job-related tasks of.estimating
and meafuring. Unit I; a general^introduction to the metric gYstem dt
measurement, provides informal,-hands-on experiences for the

,
students. This unit enables students to become familiar with the
baSic'metric units, thekir symbols, and measurement instruments; and
to develop a set of.mental references for metric values. The metric
system of notation also.is eikplained.*Unit 2 provides the-metric
termS ,which are used in this occupaiion And gives.experience with
occupatidnal measurement tasks. Unit 3 focuses on job-related metric
equivalenti and their relationships. Unit' 4 provides experience vith
recognizing and using metric instruments and, tools in occupational
measurement tasks. It alsc

m y
provideS experience in comparing metric-

and custoa measurem ient nstruments. Unit 5 is designed to give,'
%studen practSe in converting customary and metric measurements! 4

skill considered useful during the transition to metrl:c in each
occupation:-(HD)

-

t

Document; 4&iuired by RIC include many informal unpublishe-d' materials not available from other sources. ERIC maises every
effort to obtain the best coll.,. available. Nevertheless, items of marginal reproducibility are often encdunterea and this affects the
quality of ihe microfiche and hardcopy reproductions ERIC maies available via the ERIC Document Reproduction Servi6e (EDRS).
ENtS is not responsible for the quality of the original document. Reproductions supplied by EDRS are the best That can be made from
the original..



111,qh/khrir 1 FO 714A r A A A

/
4/f1616,. 0,1,1 4

A tfrA.
7 7 7 7/ iollo 44 , ovoll

t

rye, 11,
g 'tog

4114.f/hi/Ad

/'.kfit,90. Afit

Pll.1 . /
4"tA

'4
Coty

g 7////#0 /0

1 74.

;111,4 IN

4 1//.h 710...

/0/1 00 4,4

itrirer
,40 .V/4' IV 741



4

TEACHING AN)) LEARNING

THE METRIC SYSTEM

I 'This metric instructional package was designed to meet jobrelated

metric measurement needs of students. To use this package students

should already' know the occupational, terminology, measurement

terms, and tools currently in use. These materials were prepared with

the help of experienced vocational teachers, reviewed by experts, tested

in classrooms in different parts of the United States, and revised before

distribution.
I its 4,)

Each of the five units of instruction Contains performance objec-

tives, learning activities, and supporting information in the form qf

text, exercises, and tables, In addition, suggested teaching techniques

. are included. At the back of this package are objectivebased evaluation

items, a page of answers to the exercises and tests, a list ofmetric

materials needed for the activities, references, and a list of suppliers.

Classroom xperiences with this instruCtional package suggest the

following teachi g-learning strategies:

1. Let the first experiences be informal to. make leaniing the mIc
system fun..

2: Studients learn better when metric units are, compared to familia.

objects. Everyone should learn to "think metric." Comparing

-metric units tcustomary 'units can be confusing.

Students will learn quickly to estimate and measure in metric units

by "doing,"

Students should have experience with measuring activities before

getting too much information.

5. Move through the units in an orderwhich emphasizes the sim-

plicity of the metric system (e.t, length to area to volume).

6. Teach one concept at a time to avoid overwhelming students with

too much material.

Unit 1 ,is a general-introduction to the metric system of measur

ment which provides informal, hands.od experiences for the *Opts.

This unit enables students to become familiar with 'the basic metric

units, their symbol's, and measurement instruments; and to developc

set of mental references for metric values. The metric system of nota-

tion also is explained. R

Unit 2 provides the metric terms which are used in tIeeipation

and gives experience with occupational measurement tasks, 474,,

Unit 3 focuses on jobrelated metric equivalents,and their relation.

ships.

U_LI provides experience With redognizing and using metric

instruments and tools in occupational measurement tasks. It also pro:

vides exPerience in comparing metric and customary measyrement in.

struments.

Unit 5 is designed -to give students practice in conyerting custom-

ary and metric measurements. Students shciuld learn to "think metric"

and avoid dOmparing customary and metric Units. However, skill with

conversion tables will be useful during -the transition to Metric in each

occupation.

Using These Instruional Matenals.

Thi package was designed to help students learn a core of knowl. I

edge, about the metric system which they will uke on the job. The'

exercises facilitate everiences with Measurement instruments, tools,

and devices used in this occupation and joli.relateditasks of egimating

'and measuring.

This inst.' ictional package also was designed to accommodate a

variety of individual teaching and learning. styles. Teachersare encour .

aged to pdapt these materials to their own classes. For example, the

information sheets may be given lo students for selktudy. References

may be used as supplemental resources, Exercises may be usedin inde.

pendent study, small groups,. or w leclass actiTities, All of the

materials can be expanded by /the te her. ,

, .

oria 'S Cooper

J el H. Magisos .

E Rots

This publi6tion was developed pursuant to
contract Pio. OEC.O.74.9335 with the

Bureau of Occupational and Adult Education, U.S. Department of Health, Educa-

tion and Welfare.
However: the opinions expressed hekin do not necessarily

reflect the position or policy of the u,$)olfice of Education and no official

endorsement by the U S Office of Education should be interred,
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UNIT

SUGGESTED TEACHING SEQUENCE

1. . These introductory exercises may require

two,or three teaching periods for all five

areas of measurement.

2 Exercises should be follo4d.in the order

given to best show the relationship

between length, area, and volume.

3Assemble the metric measuring devices

(rules, tapes, scales, thermometers, and

measuring containers) and objects to be

measured.*

Set up the equipment at work stations

for ue by the whole class or as individu.

alized 'resource activities,

Have the students estimate, measure, and

record using Exercises 1 througli 5.

Present infortation on flotadorrand

make Table 1 available.

Follow up with group discussion of

activities.

6 ,

*Other school departments may have devices which

.can_be used, Metric suppliers are listed.in the reference

'section, 6

To* am' FOR VOCATIONAL EDUCATION
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OBJECTIVES ;

The student will demonstrate these skills for the Linear, Area, Volume,or Capacity, lass,and

Temperattire Exercises, using the metric terms,and measurement devices listed here.

SKILLS

,

,

1. Recognize and use the

uoit and its symbol tor:

..

2 Select, use, and mid the

appropriate meuuring

instruments for:

3. , Stale or shc 9

physical relerence for

i

, EXERCISES .

Lineu

(pp, . 41

,

Am

(pp,.5 .5)

Volume or Cepicity

(pp. 7 -8) .

Mao

(pp. 8 10)

Tempersture

(p. 11)
r

, millimetre imml

centimetre (cm)

.

metre (m)

/,

square

centitnetre

(cm? )

square

metre

(n12,)

,
t

,

/
cubic,centi.

meire tont )

ctibic metre

(03)

litre (I)

millilitre (ml)
.

'
gram (g)

,

kilogram
1

(kg)

I

u

.

degree Celsius

.

1

4.,:. 'Estimate within 257i

of tlie actual measureli/

.

height, width, or

length of objects

,

the area of

a given surface

t,

capacity oP

containers ,

$ ,

the miss of objects

i ih grams and kilo

grarnt

the temperature of

the air or 1 liquid ,

5. Rea.cfcorrectly

0

metre stick, metric

tspe meanie, and

metric rulers

,

,

'mea'itirements

on graduated

volume meuur.

ing devicjet

a kilogram scale

and g gram scale

, -

A Celsius thermometer

'N

RULES OF NOTATION

1, Symbols are not capitalized unless the unit is a proper name (mm not AOk.

2, Symbols are not followed by periods (m not,m.).

3, Synabols are not followed by an s for plurals (25 g ndt 25 gs).

4, A space separates the riumerals from the unit symbols (4 1 not 41).

5. Spaces, noKemmas, are used to seParate large numbers into groups of three

digits (45 271 k 45,271 km). 44

A zero precedes the dec 1 pointif the hunlr is less than one (0.52 g not .52 g).

7. Litre and metre can le s elled eithk witli,an .re or .er ending, .

InformatiOn Sheet 1



METRIc UNITS,41001S, AND REFERiNTS

Quantity

_,..,
,

Metric Upit S mbol Useful Referents
,

.Length millimetre OM Thickness of clime.or paper

clip wire

',,P

ceitimetre crn Width of paper.clip

metre Height of door about 2 m

kilometre km 12.minute walking distance

'Area

44

'

c

square

centimetre

'

C111
2

Area of this space ,
mogwanalli

,

I

square metre in2 Area of card table top

hectare

p

ha Football field includihg sidelines

and end zones

Volume and,

Capacity

i

millilitre

'

ml Teaspoon is 5 ml

litre A little more than 1 quart

cubic

centimetre cm
3 (

,

--/

Volume of this container
,

.

.
.

.......4"

cubic metre m3. A little more tlfan'a cubic yard

Mass

,

.

r.

.4

l

milligram m

.
, .

Apple seed about' 10 mg, grain of

salt, 1 mg
,

tem 1.1. Nickel about 5 g

---,
4

,Itilogram, kg Webster's Collegiate Dictionary

A
metric ton . -#

11 000 kilogramsl. ' t /
\1 1 r

VolkswagenBeetle

Table 1-a

to

. METRICIP

PO.
Multiple and

Submultiple

4401141Mr
A

rouze Symbols

1 000 000 a 166 mega (nlia)

/ 1 60 : DP kilo (kifO)

100 7 104
..

hecto (hA15) h k,

10 = 10 deka (ail) da

Base Unit 1 = 10
0

(

0,1 ,..-. 10 -' deci (den d

1 0,01 = 10-2 centi,(sIni)

0.001 7 Alrr, milli (MilT)

(amoo ool = 101 micro (mTkrO)

S,
A

A

v

Table 1-b
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LINEAR MEASUREMENT ACTIVITIES*/

,Metre, Centjaietre, Millimetre ,

I. THE'METRE (m)

A. DEVELOP A 'FEELING FOR THE SIZE OF A METRE

1. Pick up one of the metre

sticks and stand it up on the

floor. Hold it in place with

one hand. Walk around the

. stick, Now stand next to

the stick. With your orlior

hend, touch yourself -e

the top of the metre stick

comes on you.

MAT IS 1{QW HIGH A METRE IS!

2. Hold one arm out straight

at shoulder height. Put

the metre stick along this

arm until the end hits the

end of ydur.fingers. Where

is the otheikend of tte

metre stick?, fouch your-

self at that end.

TIM IS IM LONG A METRE IS!

THE CENTEII FOR VOCATIONAll EDUCATION
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fr

3. Choose a partner to statd

at your side, Move apart

so that you can put one,-

d of a metre stick on

yo artner's shoulder

and th other end on

your shoulder, Look at

the space between you,

THAT IS THE WIDTil'OF A METRE!

B. DEVELOP YOUR ABILITY TO ESTIMATE IN METRES

Now '71:iu will improve your ability to estimate in metres.

Remember where the length and height of a metre was on your

"body.

FOr each of the following items: '

Ptimge tsize of the items end writeyou timatein the

ESTIMATE column. Measure the size with your etre stick

and Write the answer in the MEASUREMENT column.

Decide how clbse your estimate was'.to the actual measure. If

your estimate was within 25% of the actual measure fou are a

"Metric Marvel::

1, Height of door knob .

from floor,

Height of door.

bength of table,

4, Width of table.

5. Length o

this room,

6. Distance from

you to wall.

How Close-

Estimate Nleasurement Were You?

(m) , (m)

1,

11-=1.

Exercise 1

(continued on next page)1 ,



v 114.,
I

. Ic

C T1METNE (cm)

iN* el

4
They iire4 00,CenliVtresin ongmetr6. If there are,4 metrps.pd

c' 3'centime'tr.1 ycai ,ivrite 103 cm (.(4:k 100 cm) + 3 cm = 100 cm

" -.4 3 cm14, ,

DE\ELOFEELINO FbE SIZB.OF A TITR 4

f .
HOlckt.ht,metric (Or against the width of 4o.ur,thumbnail

Flb,3is iss i t? k- .-- cm

MAuOyour thumlitfrom' the first:joint to the'end. .

' 4 '''

3, '..e, Use therpeiric tuler to find the width of youryalm.
, e

Cm
A ,

. '.

4: Nteasure your index or pointing finger. How long is ft? .

. kt

cm
,

5. leasitour, Iti:Tist with a tape measure. What is the-distance

Faround it? cm

6. Use the tape.measure to find your waisf size.. . cm .,
er

DEVELOP YOUR ABILITY TO ES'WMATE IN CENTIMETRES

You are now ready to estimate in centimetres, For each of the

c.

folloag, items, follow the procedures used for-estimating in

metres. 41

1. Length of a`riaper

clip. v

2. Diameter (Width)

of a coin.

.3. AWidth of a

-lostage stamp.

4. Length of a

pencil.

5, Width of a sheet

of paper.

How Close

Estimate 41easurent Were You?

(cm) (cm)

..4...11

THE CENTEll FOR VOCATIONAL ACATION

SI
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4

IlL THE MILLII5ETRE (mm)

I

7'
, k

'There arts 10 millimetres in Oli'e entimetr,q, 1Vhe'r;a4teasureiThe

,

2 ceRtimetres.and 5 millimetres, yoU write`25 mm4(2 10 nirmij

+ 5 inm = 20 mm +.5'mm I...There are 1 yo rnm in 1.me
,

I A. DEVELQB A FEELINGWOR THEIS& OF A MILLIMETRE ,

Usinfa.ruler maikec} in milliMetremeasure:

,1 T.hickness of a,paper clip wire,

2. thickness your angernail, nun
,

3. Width of your fingernail.

4. Diameter.(width)of a cOin.
e

5. Diameter (thickifess)'of your pencil.' .mtn

1

, r
in

MM

I I,

6.. Width of a postage stampi im

.. DEVELOP YOU,R ABILITY TO ESTIMATE IN NI1LLIMETRES

You, are now ready t.custimate in millimetres. For each of the

following items, follow the procedures used for estimating in

metres,

Thicess of a

,nickel.

2. Diameter (thicknessl

, of a holt.

3, '/Length of a bolt.

4.: Width of a sheet

w ofpaper.

5. ,Pckness of a board

or desk top.

Thickness of a'

button.

A

' How Close

Estimate Measurement Were You?

(mm) (nInI)

.,=1.

.d

I e

(ercise 1

13



AREA MEASUREMENT ACTIVITIE,S

Square Centimetie, Square Metre

YOU DESCRIBE THE AREA OF SOMEITOG, YOU ARE

SAYING IfiX;IANY SkIR'ES OF A GIVEN SIZE IT TAKES TO

CoqR THE SURFACE,

THE SQUARE CENTIMETRe(cm2 ) '
V

DEVELOP A,FEELING FOR A SQUARE CENTIVRE

'rake 'a cledplastic grid, or use the grid on page 6.

Measure the length anclhwth of one of these spa

squares with a centimetre ruler.

THAT IS ONE SQURE.CENTIMETRE!

Place' your fingernail oVer the grid. About how Tiny

squares does it take to.cover your fingim'ail? ,

4. Placdicoin over the grid, 'About how,manylsquares

does it take to,cpver the coin? crol.

5. Place a postage stamp over the grid. AboUt how many

sq does it take to'covet the postage stamp?

cm 2

6, Place an envelope'Over, the grid.' About how many

squares does it tate ro cover the envelope?

,

Measure the length and width ::;f the envelope in centi-

metres. Length cn width cm.

Multiply to find the prea in,Square centimetres.

cm x , Cm cm2. How

close are the answers yoehave in 6, and in 7,1?

THE CENTER FOR VOCATIONAL E UCATION
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II

Vp,OP YOUR ABILITY TO ESTIMATE IN SQUAITE

CEFLMETRES
J

CIO

You-are nCVN ready to develop yotir ability to estimate

111 square centimetres. ,
Remember the size of a square centimetre, For eacfrof the ,

, following items, followthe ipocedures used tor estimating in

metres.

I, Index gara,

2. Book coker,

3. Photogiaph.

4, Window pane Or

esk top. , f

How Ctose

Esiimate ,Nfegurerrent Were' You?

(cm2 ) (cm2 )

THE SQUARE METRE (m2)

A. NYJLOP A FEELING,FOR A SQUARE METRE

1; Thpe four metr sticks together to make a square which

is one metre long and one metre wide.

'2. Hold the squa4 up with one side'on the floor to see how

big it is,

3. Place thesquare on the floor in a corner. Step back and

look. See how much floor space it covers,

4, Place the square over a table-to or desk to see how

much space it c,vrs.

5, Place the square gainst the bottdn of a door.,-See how

much ithe door it covers. How many squares would it

take to cover the door? ,

TA IS HOW BIG ASQUARE METRE IS!

Exercise 2

(&Itinued on next page)

P



DEVELOP YOUR ABILITY TO,ESTINLJE IN SQUAltE

NtTRES , .

e now ready to estimate in sqt4re metres, Eollhw the :

procedures used for estimating in. metzeS.

1... Doort

2. lu1I.s1ieet,of

newspaper.

3. ChalhoarcLOr

buIIein boarcL

4. Floor.

5, WaIL

Walkhart o postr.
a

Side of file cabinet.

146p Close

Estimate Measurement Wee You?,

(112
) (m2.

.....-

CENTIMETREGRID ;

11

a

)

16

Exercise 2

17
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VOLUME MEASUREMENTM.CTIVITIES 4-

Cubic Centimetre, Litre,Millilitre, Cubic Metre r

I. ''"THECLIBIC CENTIMETRE*(cm

'A. DEVELOP, Af EELING FOR THE CUBIC CEIVINIVii,

4 . *

1. Pici; up a colored plastic cube. Measure its,lengli, ,

.4 ejght, and width in centimetres, \

I 4 ,. irl-f.:VT IS ONE CUBIC CENTIMETRE!

Find the volume of a plas c litre box.

a. Place a ROW of Lubes against the bottom of side

of thE; box. How many cubes fit in,the ro,

-b. Place another ROW of cubes.against an a oining side

of the box. How many rows,fit inside the box

to make one layer of cubes?_____

How Many cubes in each rk'?`::_

How. many cubes in the layer in the bottori) of the

box?

, c: Stand a ROW of cubes up against tiie side of the

Hr many trAYERS would fit in the box?

How many c'ubes in each laier?'

.4

How many cubesit in the 6ox altogether?

THE VOLUME OF'THE BQX IS . CUBIC

CENTIMETRES,

d, Nielsur thelength, width, and height of the box in ,

centimetres, Length cm; width cm; °

height cm. Multiply these numbers to find epo

the volume in cubic centiMetres.

Cfn X C111 X crh= cm
3

, Are the answerspthe s e in c, and d,',/I.

THE CE(TER FOR VCpT1ONAL ED1:11i1ION

1g.

1, I

.oer

,

DEVELOP YOURABALITY TO ESTIMATE IN CUBIC

TIMETRES

You are now ready to develop yOr ability, to egimate

in cubic centimetres.

Reme er the size of a cubic centimeiTe? For eacrOf

the folio ing items, use the procedures for eStimat'ng in

metres. 6

Estimate *asuiement

, (cm' h- (en13

Index card file

box, .

2, Freezer container,

?aper clip box.

Box of st les.

LITRE'(I)

.

re YOu?

,

I.

A. DEVELOP A FEELING Fog A LITRE

1,

,

Take a one litre beakerand fill it wtth water.

2. Pour thewater into paper cups, filling .eaeh as full as you

usua y do. How Many cups, do you fill? .

"\,. T4 IS HOW MUCI1 IS IN ONE LITRE!

3, Fill die litre cOntainer with rice,

THAT I OW MUCH IT TAKES'r0 YU A ONE

LITRE CONTAINER!

Exercise 3

(continued on next page)

9
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I ,.

I B. DEVELOP YOUR A LITY TO ESTIMATE I TRES )3. DEVELOP Y01.11 ABILITY TO,ESTIMATE IN MILLILITRES

a

You are now dy to d4elbp your ability to estimate in you are n'ow readY to estim'ate in milliliti.es. Foll'ot the 1

litres. To, vv ite two and one-half litres, you write 2.50,or
,

prorcedures used for estiniating metres.
r v

-, 2.5 litres. o write one-half litre, yfu write 0.5 l,or 0.5

litre, To wre tWo nd threefourths litres, you mite

. 2.75 1, or 2.75 litrq. *7 "I/ ' . ,

s

A ,

For each of the following items,use the procedures for

estiMating.in metres.
How ose

Estirpate Melasurement'S ere.You?

1. Mediumsize

freezer container.

Lar0 freezer

containeri

3..P Small frezt)r

container.

4. /' Bottle or jug.

,
1'

III, THE MILLILITRE (m1)

There are 1 000 millilitws in one lj

a litre is 500 millilitres, or 0,5 litre

e,
t,

,/ a

T1. 1 litre.' Half

, A. DEVELOP A FEELING Fog A NIILLILITRE

I. Small juicf can,.

1

2. Paper .up' or tea

cup

3. Soft drink can.
r

4. Bottle,

,

110 Close",

Estimate Measurtment %ere You?

(4, (m1) 1

)s,

IV, THE CUBIC METRE (m3)H ok /
DOEEO,A FEEIAN FOR A CUBIC METRFi

' 1. Place a one metre square on the floor nex; to thwall.
:

2. Measure.a met e UP the wall.

3 Picture a box at wo fit into that spac .

THAT IS THE VOLUME GF ONE CUBI\C METRE!

,

'; DEVELOP:YOUR ABILITY TO ESTIMATE IN CUBIC METRES
d 1 '

,

.. For each of the following items, follow the,estimating proced*-

tires used before.
"

"

I. Examine agntimetre cube.' Anything which'hold

1 cm) holds 1 ml,

9 Fill a 1 millilitre.measuring spoon with ric'e. Empty t'e

spoon into your hand: darefully pour the rice,into a

small pile on a speet of.paper.

TTHAT IS HOW MUCH ONE MILLILITRE IS!

Fill the 5 thIs n with rice. P.ofFthe rice into another

nil A' the sh t f isaper.

AT,IS 1IILLILITRES,O.R ONE TEASPOON! '

ill the 15 ml spoof with rice. Pour the rice into a third

pile on the paper.
e4

AT IS 15 MILLILITRES, OR ONE TABLESPOON!

THE CE ER FOR VOCATIOr EDU6ATION

Office dei,

2. File cabinet;

3. 'Small room

How Close

Estimate Measurement Were You?

'On') (1113)

1.

°Exercise 3
I



, MAO (WEIq-q) MeASURNENT firr, IJ

Kilogram, Gram

?tle mass of an object is a measure of the amount of matter.in the

object. This amount is always the same unless you add or subtract some

matter from tile object,- Weight is tile term 'hat mostrpeople use whyi

they Nan, mass, The weight of an o 'ect iS.affected by gravity; the

,..inass of an Objectkis not. For example, t e wfiight of a person on earth

might be 120 pounds; that same person's weight on the moon woitld be

20 pounds. This differen0 is beVe the pull of gravity on the moon

lks4lessghan the pull of °gra ty on eialth. Ayerson's mass on the earth

and on the fnoon would be the same, The metric system does not

measure weightitimeasurers mass. We Will use the term mass here,

4

'The symbol for gram is g.

The symbol for kilogram is kg.

There are I 000 grams in one kilOgram, or 1'000 g . 1 kg.

Half a kilograth can be written as 5 or 0.5 kg,

A,9uarter of a kilogram can be writeñ, al 250 g,or 0.25 kg. ,

Two and three-fourths kilograms is writ6 as 2.75 kg.

THE SiLOGRil (kg)

:DEVELOP A FEELING FOR THE MASS OF A KILOGRAM

Using a balance or scale, find the mass of the items on the table.

Before you find the masnotice how heavy the object "feels"

and com are it to the reading on,the scale or balance.

TME CENTER FOR VOCATIONAL EDUCATION

22

1 kilogram box.

Textbook

3, Bag of sugar,

4. Package of paper.

5. Your own mass.,

Mass

(kg) ,

111.11M

4

B. DEVELOP YOUR Al) LITY TO ESTIMATE IN KIJ.,OGRAMS

, For the f011owing ite ESTIMATE t1-1 mass of the object in

kilograms, theti use the scale or balanc o find thevexact mass

of the objeCt. 'Write the eXact ma el1 i ASUREMENT

"column. Determine how close ur

1. Bag of rice':

12 Bag of nails,

3. Large purse or

briefcase.

4 Anoti;er person.

5, A few books.

How Close ,

stimate ivkaurement Were You?

(kg) , (kg)
6

MiFpM,M.,

0,

Exercise 4

(ontinued on next page)
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u. 'NE GRAM (g),

A. DEVELOP A FEELING 'FOR A' dRINI

1. 'Take a colored prastic ope, Hold it in your han

Shake the cube in your p,t1m, as if baking dice: Feel 1the;,

pressure on,yo\obiindithen the cu4e is in motion, then

whey it is not,in motion. s,

TH AT IS HOW HEAVY A GRAM IS!

B. DEVELOP YOUR ABILITY TO ESTIMATE IN GRAMS'

6

You are now ready to improve ydur ability to estinVe in

grams. Remember how htavy the 1 gram cube is, hoW heavy

the two gum 'cubes are, and kow heav?, thedive gram cubes ,

are. For each .of tile following items, foil, the procedNs
1,1

,

used for estitaiing in kilograms,

e a second cube-and attach it to theirst. Shake the

kubeh In first 'one hand and then ihe other hand; rests
,

the cubes-near the tips of youf fingers, moving your'

hand up and down,

THAT IS THE MASS6OF TWO GRAMS!

3, Take five cubes in one hand and shake them around.

THAT IS THE MASS OF FIVE GRAMS!

.2(

THE CENT,ER ft VOCATIONAL EDUCATION
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o

,

.i

: )

Two thumbtacks.

,Pencil.

Two-page letter

and envelope,

4, Nickel.

5, Apple;

6. Package of

margarine.

Estimate Measurement

(g) (g)

How Close

Weie You?

ammi.



TEMPERATURE MEASUREMENT ACTIVITIE'S

Degree Celsius

I. DEGREE CELSIUS4C)

Degree Celsius (°C) is the metric measure for temperature.

7

k DEVELOP A FEELG FOR DEGREE CELSIUS

Take arCelsius thermometer. Look at the marks on it.

1. Find 0 degrees..

WATER FREEZES AT ZERO DEGREE§ CELSIUS (0°C)

WATER BOIL§ AT 100 DEGREES CELSI (100°C)

2. Find the temperature of the room. Is the

room cool, warm, or about right?

3, 'Put somehot water from the faucet into a container.

'Find the temperature. °C. Dip your finger

quickly in and out of the water. Is the water very hut,

hot, or just warm?

Put some cold water in a container with a thermometer.

Find the temperature, °C. Dip your ringer into

the water, Is it cool, cold, or very cold?

5. Bend your arm with the inside of your elbow around the

bottom of the thermometer. After about three minutes

find the temperature. °C.. Your' skin tempia-

ture is not as high as your body temperature.

2 6

NORMAL BODY TE4ERATURE I'S 37 DEGREES

CELSIUS (37°C).

`A FEVE11.1S 39°C.

flA VERY IIIGH FEVER S 40°C.

CENTER FOR VOCATIONAL EDUCATION
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k

s B. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

CELSIUS

For each item, ESTIMATE and write downth many degrees

Celsius you think it is, Then measure and write the MEASURE-

MENT. See how close your estimates and actual measure.

ments .

How Close

Estimate Measurement Were 'You?

(°C) (°c)

Mx some hot and

cold water M a

container. Bilis,erur

finger into the*

water
2. Pour out sok,

'the water. Adu some

hot water. Dip your

finger a2 yd into

the water,

3.. Outdoor tempera-

ture.

)

4. Sunny,window sill,

5. 1\fix'of ice arid water.

6.

.7.

Temperature at

floor,

Temperature at

ceiling. .1.=.

Exercise 5

2 7
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4

OBJECTIVEf

The studenrwill recopize and use'the metric

terns, units, and symbols used in tbis occupa-

tion,

Given a metric unit, state its use in this

occupation.

Given a measurement task in this occupa;

tion, elect .t0 appropriate metric unit/

and ms6asureinent tool.

SUGGESTERTEACIIING SEQUENCE

1. Assernole meTric measurement tools (rules,

tapes, scale's, thermometers,'etc.) 'and

objeots related to this occupation.

2. Riscuss with students liOw to read the

tools.

3. Present and have students discuss

Information Sheet 2 and Table '2.'

Have students learn occupationally-

Hated metric measurements by complet-

ing Exercises 6 and 7.

5. Test performance by using Section A of

"Testing Metric Abilities."

THE dNTER FOR VOCATIONAL EDUCATION
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r

METRICS IN THIS OCCUPATION

Changeover to the metric sy'lm is under way. Large corporations are alreadY using

metric measuremen to compet'e in the world market. The metric system has Oeen used in

vaxious parts of induitrial'and scientific communities for years. Legislation, passed M

1975, authorizes an orderly trhsition to userof the metric syStem. As businesses and

industries make this:metric changeover, employees will need to use metric,measurement

in job.related tasks.

Table 2 lists those metric terms which are most commonly used in this occup.ation.

'These terms are replacing the measufement units used currently. What kinds of job,

related tasks,use measurement? Think.of the many different kinds of.measurements you

now make and use Table 2 to discuss the metric terms which replace them. See if you

can add to thedist of Uses beside each metric term.

Information Sheet 2
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METRIC UNITS FOR HARD GOODS MERCHANDISING

.Quantity , Unit

r
-,Symbol

, .
Use .,

Length

.

millimetre mm Buttons; ammunition; bolts; screws; lock pins.

centimetre cm , Cookware; sporting goods; fans. 4

metre
. .

m .

. )
: Cord; wire; chain; shelving; !wither. ,

,
L .

Area square centimetre , cm
2

° Spice utilization; iron sole plate; cookware.

square me e i
,

m2
Space utilization; department storage space; floor coverings,

_

Volume/Capacity

,

.

millilitre,
I

ml Lubricants; paint; fertilizers and pesticides, .

1

litre
, Q

1

, .

Cookware; water tanks; dehumidifiers; cleaning agents; fertilber54esticides,

chicrinetre cm3 J
Concrete. .

Mass Direct mail; parce ; ing lures; golf clubs; tennis rackets.

kilogram
,

kg .

0

Washer and dryer roads; air conditioners; small band, appliances; bowling balls.

Temperature den Celsius ;

.
°C

,

.
Thennoetat settings on cookware; store, department, aglierchandise storage;
application temperature of products.

Power

0

watt W Power input and output for applianee and equipment motors (Note: kilowatt

, replaces horsepower unit Of measure),
,

.
kilowatt

,
, kW

Application Rates

Dry or Grantilar

.

..

grams per square metre gfin
2

Seed; fertilizer; pesticides; cleaning agents.

millilitres per square metre ml/m2 Fertilizer; pesticides; cleaning agents; point,
,

. '
Liquid litres per équare metre 1/m2

Dilutions or Concentrates

, Dry mixes

Liquid mixes

grains per kilogram g/kg

,

Pesticides; fertilizer; cleaning agents.

millilitres per litre m1/I Fertilizer; peiticidgs; cleaning agents, .

,

grams per litre ill

Rates of Rgcovery litres per hour 1/11 Water heaters; heat pumps,
,

,

Air flow cubic metres per min. , III
3

/mln Heating and cooling equipment; paint sprayer.

Evaporation

or condensation

litres per day 'lid Humidity control equipment.
.

.

Sound level decibel dB
.

.

Motor, blow oise; stereo Iii.fi equipment.
.

30

THE CMTER FOR VOCATIONALEDUCAT/ON
I Table 2

31
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TRYING OUT METRIC UNITS

To give you practice with inetric unitsi first estimate the measure

ments of the items below. Write down your, best guess next to the item.

Then actually measure the item and write down your answers Using the'

correct metric symbols, The more you practice, the easidit will be.

Estimate Actual

, ,

Length
,

.1 1, Door height ,
,

2. Dimensions of room

.

3, Height of a file cabinet

4 .

4. Piece bi shelving,

I

5. Tennis racket
.

,

'6, Diameter of waffle iron 4

1 A

7. Height of a bicycle .

8, Diagonal size of a TV screen

,

9. Height of a step ladder

Area

10. Wall

11, Carpeting

12. Sheet of plywood
s

13, Piece of lineoleum

11, Sales department .

Tolume/Cap'acity

. 15. Water heater

Estimate ActUal

17. Packing box

18. Paint sprayer

19. Popcom popper

20. Yressure cooker

21. Thermos bottle

22. Microwave oven

Mass

23. Nails

0

24. Fishing lure

25. Bowlinig ball ,

26. Hand digital calculator

27. Electric can opener

28. Table model radio

Temperature

29, §torage area

30, Selling 'area

31. Cold tap water'

32. Hot tap water

'TNE CENTER FOR VO&TIONAI. EDUCATION
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Exercise 6
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SELLING'WITH METRICS

It is iMportint to know what metric measurement to use, Show.

what measurement to, use in the following situations, /

1. Water capadity of a clothes washerr
2. Diameter Oka frying pan

3. Clothes dryetload capacity

4. Mass of a bowling ball

5. Length of a vacuum cleaner cord

6. Capacity of a.water heater

7. Dimensions of a warming tray,.

." 8. .efleight of a step ladder

9, Area of a hardware department

10". Temperature of tap water

11. Capacity of an insulated jug

12. Mass of lugiage

13,, CapacitY of a blender jar

14. Mass of a bag of potting soil

15. Mass of a travel iron

16. Capacity of a pressure coder

!!' 17. Area of moni size carpet

V
18. Temperature of sales deArtment

I 19. Area of a parking lot '

THE CENTER FOR VOCATIONAL EDUCATION
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20. PoWer requirements of a

hiwthnower,

21. Application rate of a bag of

ferthizer

22, Mass of a small package to he

, mailed

23, App1ication rate of paint

24. Dilution of joint compound

25, Rate of recovery of water

heater

26. Air flow of air conditioner ,

27, Sound level Of smoke alarm

fc '......1.
Exercise 7

30
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UNIT

d' OBJECTIVE

The student will recognize and use met.

nc equifalents.

Given a metric unit, state,an 'equivalent

in a, larger or smaller metric unit,

SUGGESTED TEACHING SEQUENCE

1. Make available the Information Sheets

(3 . 8) and the associated Exercises

(8 . 14), one at a time,

2, As sbon as yoii have presented the

Information, have the students complete

each Exercise.

3, Check their answers on the page titled

ANSWERS TO EXERCISES AND

TEST.

Test performance by using Section B of

"Testing Metric Abilities."

(111:10THE CENTER FOR VOCATIONAL EDUCATION
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(METRIC-METRIC EQUIVALENTS

Centimetres and Millimetres

(III III ill 11111111111111111111111 1111117

I 1 2 3 4 5 6

I

(11111111 111111111 111111111 11111E 11111 J1111111111

I 3 4 5 6

Looit the picture of the nail next to the ruler. The nail is 57 mm long. This is 5 cm + 7 mm.

There are 10 mm in each cfn; so 1 mm = 0,1 cm (onetenth of a centimetre). This means that

7.mm= 0.7 bm, so 57 mm = 5 cm + 7 mm

= 5 cm + 0.7 cm

5.7 cm. Therefore 57 mm is the same as 5,7 cm.

Now measure the paper clip. It i5 34 mm. This is the same as 3 cm + 111111. Since each

millimetre is 0.1 cm (onetenth ota centimetre), 4 mm= cin. So, the paper clip is

34mm= 3 cm+4 min

= 3 cm + 0.4 cm

= 3,4 cm. This meansihat 34 Mm is the same as 3.4 cm.

Information Sheet 3

Now you try sOme.

a ) 26 mm' =, cm e ) 132 mm = cm

b ) 583 mm cm cm

c ) 94 mm = 'cm g 1864200thmm; cm

d ) 680 mm = cm h ) .2 307 mm cm

p.

Exercise 8

37



Metres, Centimetres, and Mi11iiiies

There are 100 centimetres in one mein, Thus,

2m1 2 x100cm 200crn,

3m 3 x100 cm 300cm,

8 m x100cm 800cm,

36m1361100cm.3600cm.

There are 1 000 millimetres in one metre, so

2m 211000 mm 2000mm,

3m. 3 x1000mm 3000mm,

6 m 611000mm 6000mm,

24 m124 x 1000 mm 124000mm.

From yout work with decimals yOu should know that

one-half of a metre can be written 0.5 m (five-tenths of a metre),

onefourth of a centimetre can be written 0.25 cm

(twenty-five kundredths of a centim4re).

N This means that if you want to change three-fourths of a t etre-to

millimetres, you would multiply by 1 000. So

0.75 m = 0.75 x I 000 mm

(4s

ti 4,0 000mm

1 000

75 x 100 mm

= 75.x 10 mm

= 750 mm, This means that 0.75 M = 750 mM.

Fill in the following chart.

Information Sheet 4

metre

m

centimetre

cm

millimetre

nim

. .

100 I MO

2 '200

3

-

9

.5 000 .

74 /14

0.8 80 .

0.6 600

2,5 25 1
148

639

THE CENTER FOR VOCATIONAL EDUCATION

Milfilitres to Litres

There are 1 000 millilitres in one litre. This meins that

2 000 millilitres is the same as 2 litres,

3 000 ml is the same as 3 litres,

4 000 ml is the sanie as 4 litres,

12,0o0 .1 is the same as 12 littes.

Since there are 1 000 millilitres in each litre, Rne way to changi

litres to litres is to divide by 1 000. For example,

ho
1 000,mi Uti6 litre 1 litre,'

Or

2 000 ml 000r1 2 litres,

. And, as a finiliiram'plei

28 000,
28 000 0 =

000
litres 28 litres,'

What if S'omethtng holds .500 How many litres is this

worked the same way,

. 500
500 nif litre 0.5,

1 000
Iltre (fivetenths of a litre ). So 500 ml

is the same as one.half (0.51 of a litre, .

Change 57 millilitres to litres,

57 m11-111000
lit - 0.057 litre (fitty.seven thousandths-of a

litre),

.

/

17

Information Sheet 5

.Now you try some. Complete the following chart.

xercise §

millilitres

(ml)

litres

(1).

3 000 3

6 000

8

14 000

23

300 0,3

. 700 .

0,9

, 250

0.471

275

Exercise 10

. 39'`
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40

jeitres to Millilitres

What do you do if you need to change litres to millilitres? Remember,

there are 1 000 millilitres in one litre, or 1 litre = 1 000

So,

2 liti:es . 2 x 1 000 all -= 2 000 ml,

7 litres = 7 x 1 000 ml = 7.000 ml,

13 litres -13 x 1 000 ml =13 000

0,65 litre = 0.65 x 1 000 ml . 650 ml,

Now you try some. Complete the following chart.

litres

I

millilitres

ml

8 8 000

5

46

32 000

0.4 . ".
: 0,53

480

Information Sheet 6

Exercise 11

Grams to Kilograms

There are 1 000 grams in one kilogram. This means that

2 000 grams is the same as 2 kilograms,

5 000 g is the same as 5 kg,

700 g is the same as 0.7 kg, and so on.

To change from grams to kilograms, you use the same piocedure for

changing from millilitres to litres.

Try the following ones.

(1111/iCTHE CENTER FOR VOCADONAL EDUCATION

grams

g

kilopms

kg

4 000 4

9 000

23 000

8

300

275 .

Information Sheet 7

Exercise 12

Kilograms to Grams

To change kilograms to grams, you multiply by 1 000,

4 kg = 4 x 1 000 g = 4 000 g,

23 kg.= 23 x i 000 g ..23 000 g,

0,75 kg. 0.75 x 1 000 g 750 g.

Complete the followMg chart,

,

Information Sheet 8

kilograms

kg

grams,

g

7 000

.11

25 000

0.4

0.

175 Exercise 13

Changing Units at Work

Some of the things you use in this occupation may be measured in

different metric units. Practice changing each of the following to

metric equivalents by completing these statements.

a )500 cm of wire is in

b ) 1 250 ml of paint is 1

c ) 5 cm diameter pipe is mm

d ) 2 500 g of seed is kg

e ) 6 kg bowling ball is

f ) 2 ni 'appliance cord is cm

g ) 6 litre pressure cooker is ml

h )10 mofwireis cm

i 1 10 kg bag of potting soil is

1 150 litres hot water tank is ml.

k ) 12 kg washer load is

1 270 ml of spray paint is 1

ml 2 kg package to mail is

I, r,)00 cm electrical cord is

o ) 2 400,mm display panel is cm

Exercise 14



OBJECTIVE

t)
The student III recog ize and use

instruments, tools, and devices for mea-

, surement tasks in this occupation.

Given metric and Customary tools,

instruments, or devices, differentiate

between metric and Customary.

Given a measurement task,

select and use an appropriate

tool, instrument or device.

Given a metric measurement task,

judge the metric quantity within 20%

and measure within 2% accuracy.

SUGGESTED TEACHING S (ONCE

1. Assemble metric and Customary mea-

suring tools and devices (rules, scales,

°C thermometer, drill bits, wrenches)

and display in separate groups at

learning stations.

2. Have students examine metric tools and

instruTents for distinguishing character-

istics and compare them with Customary

tooN and instruments.

3. ,Have students verbally describe charac-

teristics.

4. Present or make available Information

Sheet 9.

5, Mjx metric and Customaiy tools or

'equipment at learning station. Give

students Exercises 15 and 16.

Test Nformance' by using Section C

of "Testing.Netric Abilities." J

THE CENTER FOR VOCATIONAL EDUCATION
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SELECTING AND USING

METRIC INSTRUMENT8 TOOLS AND DEVICES

Selecting an improper tool or misreading a scale can result in an improper sales form,

damaged materials, acnd lost sales. For example, if a customer needs forty pounds of fertilizer

tatreat his lawn, selling him two 20-kilogram sacks could create a problem. If you were' this

customer, would you shop at that store again? Here are some suggestions:

1. Find out in advance whether Customary or metric units, tools, instruments, or pro-

ducts are needed for a given task.

2. Examine the tool or instrument before using it.

3. The metric system is a decimal system. Look for units marked off in whole numbers,

tens or tenths, hundreds or hundredths.

4. Look for metric symbols on the tools or gage.; such as m, mm, kg, g, 1.

5. Look for decimal Tractions (01) or decimal mixed fractions (2.50) rather than com-

mon fractions (3/8) on drill bits, feeler gages, etc.

6. Sope products may have a special mitriciymbol such as a block M to t ow they are

metric.
J

7.. Don't force bolts, wrenches, or other devices which are not fitting properly.

8: Practice selecting and using tools, instruments, and devices.

4 3

Information Sheet 9

A

19
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WHICH TOOLS FOR THE JOB? MEASURING UP IN HARD GOODS

Practice and prepare to demonstrate your ability to identify,

select, and use metric-scaled tools and instruments for the tasks giv n

below. You should be able to use the measurement tools to the appro-

priate precision of the tool, instrument, or task.

Select and demonstrate or describe use of tools, instruments, or

devices to:

1. Determine the barrel length of a shotgun.

2. Adjust height of cut of reel and rotary mowers.

3. Determine amount of water a dehumidifier container will hold.

4. Determine the weight of a clothes iron.

Determine the area of a sporting goods department.

6. D*rmine the mass of a bowling ball.

7. Determine the proper temperature for a sales department.

8.. Determine the proper size air conditioner needed to cool a room.

9. Determine the capacity of a washing machine.

10. Calculate the number of floor tiles needed to cover a kitchen

area.,

11. Determine amount of ventilation area for an attic.

12. Detemine the capacity of a refrigerator..

13. Determine the application rate for a bag of fertilizer,

For the tasks below, estimate the metric measurement to within

20% of actual Measurement, and verify the estimation by measuring to

within of actual measurement.

Estimate Verify

1. Temperatures of:

a Sales floor

b. Stx. rage'area

c. Outside

2. Dimensions of a refrigerator:

. Height

b. Width

c. Depth

3, Capacity of the refrigerator in task

number 2

,..4
4.1 Power output of lawn mower

5. Mass of a port e television set

6. Capacity of a popcorn popper

7. Volume of a can of Oint

8. Mass of a small electrical appliance

9. Mass of a catalogue to be mailed

10. Height of a room divider

11. Length of a vacuum cleaner cord

12, Sound level of a doorbell

44.
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UNIT

OBJECTIVE

The student will recognize add use metric

and Customary units interchangeably in order.

ing, selling, and using products and supplies in

this occupation,

Given a Customary (or metric) measure-

Ment, find the metric (or Customary),

equivalent on a converSion table.

Given a Custoniary unit, state the re.

placemene unit.

SUGGESTED TEACHING SEQUENCE

Assemble packages and containers of

materials.

2. Present or make available Information

Sheet 10 and Table 3.

Have students find approximate metric-

Customary equivalents by using

Exercise 17.

4. Test performance, by using 3ection D of

"Testing Nletric

THE CENTER FOR VOCATIONAL EDUCATION
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METRIC-CUSTOMARY EQUIVALENTS

buring the transition period there will be a need for finding equivalents between systems.

Conversion tables list calculated equivalents between the two system When a close equivalent

is needed, a conversion table can be used to findk FpHow these steps

1 Determine which conversion table is needed.

2. Look up the known number in the appropriate column; if not listed, find numbers you

can add together to make the total of the known number.

3. Read the equivalent(s).from the next column.'

Table 3 on the next Age gives an example of a metric-Cust maxy conversion table which

you can use for practice in finding approximate equivalents. Table 3 can be used with Exercise

17, Part 2 and Part 3.

Below is a table of metric-Customary equivalents which tells you what the metric replace-

ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The

symbol means "nearly equal to."

1 cm 0.39 inch

1 m 4.28 feet

1 m 1.09 yards

1 km 0.62 mile

1 cm2 k- 0.16 sqin

1 m2 10.8 sq ft

1 m2 1.2 sq yd

1 hectare k-.2.5 acres

1 cm3 % 0.06 cu in

1 m3 35.3 cu ft

1 m3 1.3 cu yd

1 inch A-, 2.54 cm

. 1 foot 0.305 m

1 yard k- 0.91 m

1 mile 1.61 km

1 sq in 6.5 cm2

1 sq ft 0.09*
1 sq yck 0,8 M2

1 acre k- 0.4 hectare

1 cu in ,t 16.4 cm3

1 cu ft 0.03 m3

1 cu yd 0.8 m3

1 mk 0.2 tsp

I mk 0.07 tbsp

1 k 33.8 floz

1 l k, 4.2 cups

1 2,1 pts

1 k 1.06 qt

1 k 0.26 gal

1 gram -k- 0.035 oz

1 kr 2.2 lb

1. metric ton 2205 lb

1 kPa 0.145 psi

1 isr-- 5 ml

1 tbsp 15 ml

1 floz k 29.6 ml

1 cup k- 237 ml

1 pt 0.47 1

1 qr-4.95

1 gak 3.79 1

1 oz 28.3 g

1 lb k 0.45 kg

1 ton k- 907.2 kg

1 psi 6.895 kPa,

Adapted from Let's Measure Metric, A Teacher's Introduction to Metric MeasUrement.. Division of Educationa

edesign and Renewal, Ohio Department of Educkion, 65 S. Front Street, Columbus, OH 43215, 1975.

Information Sheet 10
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r"
CoNVERSION TABLES

,sticciLrtRES TO nillo OUNCES FLUIliOUWCES TO MILLILITRES

.rtil 11, ot. ml O. ot. ml . ot a ol ml ,0 153. ml 0. ot. ml

100 3,4 . 10 .3 1 ,0 10 295.7 I 19 6 .10

200 6 3 20 7 2 .07 20 $91 5 2 59.2 .3 6

3110 10,1 30 1 0 * .10 . 33 917 1 3 0117

100 13.1t 10 1 1 1 .11 10 11119 '. 4 111.3 . 1 12

500, 169 "504 1 1 5. .17 : 50 1178 r 5 117.9 15

600' 20 3 44 14' 4 .14) 60 7711.1 6 ITT 6 .6 II

100 23,7 MI 7

k,
11 '.,i 70 1070i 7 201.0 tA7 21

100 27 I 10 2 7 1
w

.27 1.,.,.

6
90 2303,9 I 36 6 .1 e 24

NO 30 4 90 31 9 ,30 i. 90 2611 6 9. 066.2
. I

9 17 t

0

CENTIMETRES TO I:FICH3S

70 27.56 7 2.76

INCHES TO CENTDITRES

4.

in, an

1 2.54'

2 5.08

3 7.62

4 10.16

1 5 12.70

6 15,24

7 17.11

1 20.32 /

9 22.60

25,40

METRES TO FEET FEET TO METRES

' ro ft.

10 3.06 1 0.30

20 6.10 2 0.61

914 so 9.14 3 0,91

4 13.12 40 12.19 4 1.22

16.40 60 16.24 5 1.62'

6 , 11.69 60 11.29 6 1.18

22,91 10 21.34 7 1.13

8 26.25 P SO 24,311 1 144

21.43 174

GRAN TO 064EE OUNCE TO GRAM

1 a. 01. I

10 0,35 0 04 10 113

10 0.71 2 0 07 20 547 2 67

30 1.06 3 0.11 30 150 3 15

40 1.41 1 011 40 1131 4 113

50 1.26 5 0,11 60 1417 5 112

60 2 12 6 0 21 1701 6 170

70 2.17 0,25 70 1914 195

10 2.92 1 0 21 10 0251 I 127

10 3.17 9 0.32 90 2551 1 255

11.

KILOGRAM TO FOUND

kj lb. el lb.

II 92.0 1 2.2

20 44.1 2 4.4

30 16.1 3 6.1

40 11.2 4 1.1

50 110.2 5 11.0

10 132.3 6 112

70 161.3 7 15.4

10 114,4 1 17.6

90 191.4 9 19.1

Poop TO KILOGRAM

114 lb. kg

10 4.5 1 ' 0.5

20 9.1 2 0.9

30 13,6 3 1.4

40 Ie 1

50 12.7 5 2.3

60 27.2 6 2.7

7 3.2

110 36,3 1 3 e

90 401 9 4.1

THE CENTER FOR VOCATtONAL EDUCATION
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ANY WAY YOU WANT IT

You are working ihan appliance store. With the change to metric

measurement some of the things you order, sell or use are marked

only in metric units. You will need t9 be familiar with appropriate

Customary equivalents in order to coMmunicate with customers

and suppliers who use Customary units. To develop your skilLuse

the Table on Information Sheet 10 and give the approximate

metric quantity (both number and.unit) for eachof the following

Customary quantities.

la )

b )

c )

d )

e )

f )

g )

h )

i )

)

k )

1 )

m)

n )

o )

Customary Quantiti Metric Quantity

2 gaL gas can ,

2 1/2 lbs. of nails

6 in. by 10 in. waffle iron

6 qt. popcorn popper

18 ft. vacuum cleaner cord

60 gal; hot water tank
..

12 oz. hammer

1 gat of paint

6 ft oz of sewing machine .oil

10 lb. bag of potting soil
,

5 lb steam iron

3 mile delivery distanCe

5 acre parking lot

2 gal. waste basket
,,

40 lb. bag of fertilizer

2. Use the conversion information from Table 3 to convert the following:

a ) 425 m1= fl. oz. d ) 11 kg lbs.

b ) 6 fl. oz.= ml ) 12 in. = cm

c ) 1.01bs. = kg f ) 75 cm = in.

(lirTHE CENTER FOR VOCATIONAL EDUCATION

1,.

g ) 4 ft. = in i ) 56 g = oz.

h ) 1 m ft. j ) 16 oz. = g

Complete the Requisition lorni using the items listed. Convert

Ihe Customary quantities to metric before filling out the form.

Complete all the information (Date, For, Dept., etc.).

Order the following items:

a ) Two 52 gat hot water tanks

b ) Six 4 qt. popcorn poppers

c ) Twelve 6 fl. oz. cans of light weight lubrication oil

d ) Three 5 lb. portable vacuum cleaners

e ) Four 16 ft. replacement electrical cords

For

REQUISITION

Date

Dept. Date Wanted

Deliver to

QTY UNIT ITEM

r.1

Requeatid bV

Approved by

Exercise 17

5 1
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SECTIONIA

1; Opekilogram is about the mass

of a:

*6V
[A] ,nitkel

[13] apple seed

[CI basketball

[D I Volkswagen "Beetle"

2. A square metre is about the

area of:

[Al this sheet of paper

[B] a card table top

[C] a bedspread

[D I a postage stamp

3 Capacities of cookink utensils

are measured in:

[A Ji kilograms

[B] metres

[C] litres

[D] millimetres

4. The power output of an appliance

motor is measured in:

[A ] newtons

. [B] joules

[C] watts

[0 ] pascals

\6005. The correct way to write twenty

grams is:

[A I 20 grns

PI 20 Gm.

(CI 24,

(0] 20 g

1

52

6. The correct way to write twelie

thousand millimetres is:

1A] 12,000 min,

[13] 12.000 mm

[C] 12 000mm

[0] 12 000 mm

SECTION B

7. A Shelf 20 centimetres wide also

hg a width of:

[A ] 0.2 millimetre

[B] 2 'millimetres

[C] 2 000 millimetres

[D] 200 millimetres

8. A pipe with a diameter of 50'milli-

metres also has a diameter of:

[A ] 5 centimetres

[B] 500 centimetres

[U] 5 metres

11. Estimate the length of the line

segment below:

[A ] 23 grams
,

[B] 6 centimetres

[C] 40 millimetres

[DI 14 pascals

12. Estimate the length of the line

segment below:

[AI 10 millimetres

[BI 4 centimetres ,

[C] 4 pascals

[D] 23 milligrams

SECTION D

13. The metric unit which replaces

the inch is:

[D] 25 centimetres [A] centimetre

[B] metre

SECTION C

9. For measuring in millimetres you

would use a:

[A ] scale

[B] pressure gage

[C] rule

[D] measuring cup

10 For measuring in grams you

would use a.:

[A] rule

[B] measte cup

[C] presstuTgage

[D] scale

THE CENTkR FOR VOCATIONALIDUCATION

[C] kilogram,

[D] millilitre ,

14. The'metric unit which replaces

the gallon is:

[Al metre

[B] litre

[C] kilogram

[D] millimetre

Use this conversion table to
answer questions 15 and 16.

Cm
,

In,

4

cm in.

10 3.94 0 1 0.39

20 ,7.87 2 . 0.79

30 11,81 3 1.18

40 15,74 4 1.57

. 50 19.68 5 1.97

60 23.62 6 2.36

70 27,56 7 2.76

80 31.50 8 3.15

so, 35.43 9 3,54

15, The equivalent of 81 cm

[A ] 81.00 in,

[B] 31.89 in.

[C] 60.05 in.

[D] 40.05 in.

16. The equivalent of 31 cm is:

[A] 12.20 in.

[B] 78.74 in.

[C] 31.00 in.

[D] 11.81 in.

T$TING METRIC ABILITIES



'ANSWERS TO EXERCISES AND TEST

'EXERCISES 1 THRU 6

The answers depend on the i ems

used for the activities,

EXERCISE 7

Currently accepted metric units of

measurement for each question are

shown in Table 2, Standards in each'

occupation are Ning established

now, so answers may vary.

EXERCISE 8

a) 2.6 cm el 13,2 cm
b) 58.3 cm f) 80.2 cm
c) 9,4 cm g) 140,0 cm '
d) 68.0 cm h) 230.7 cm

EXERCISES 9 THRU 13

Tables are reproduced in total, An..
swers are in parentheses,

Exercise 9

metre

m

centimetre

cm

millimetre

mm

1 no 1 ol'3o

200 (2 000)

1300) 0001

9 i9001 (9 000)

'15) (500) 5 000

74 (7 4.00) 174 000)

0.8 SO (800)

0.6 (60) 600'
(0,025) 2 5 25

0.14.81 (14,8) 148

16.39) 639 \6 3907

Exercise 10

THE CENTER F R VOCATIONAL EDUCATION
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millilitres

ml

litres

1

3 000 3

6 000 (6)

(8 000) 8

14 000) (14)

(23 000) 23

300 0.3

700 (0.7)

(900) 0.9

250 (0,25)

(470) 0,47

(275 (0,275)

Exercise 11

litres

J
millilitres

ml

(

5 (5.000)

46 (46 000)

(32) 32 000

0,4 (400).

t(.53 -(530)

". (0.48) 480

Exercise lr

grams

g

kilograms

kg

4 000

9 000 19)

23 000 (23).

(S 000)

300 (0,3)

275 (0,27o)

Exercise 13

kilograms

kg

grams

g
.

7

.

7 000

11 111 000)

(25) 25 000

0.4 .100)

0,63 j630)

(0.175) 175

Exercise 14

) 5m i ) 10 000 g

b ) 1.25 litre j ) 15P 000 ml

c ) 50 mm k ) '12 Ms
d ) 2.5 kg 1 ) 0,27,1itre

e) 6000g m) 2000g
f ) 200 cm n) Sm
g ) 6 000 ml a ) 240 cm

h ) 1 000 cm 1

EXERCISES 15 AND 16

Part 2.

a ) 14.27 fl. oz.

b ) 177.4 ml

c') 4.5 kg

d ) 24,2 lbs.

e ) 30.48 cm

f ) 29.53 in.

g ) 1.22 m,

h ) 3.28 ft.

) 1.97.oz.

) 453g'

1,1

Part 3.

a ) 197.08 litres

b ) 3.8 litres

c ) 177.6 m1

d ) 2.25 kg

The atiswers depend on thern TESTING METRIC ABILITIES
items used far the activities.

EXERCISE 17

Part t

a ) 7.581itres h ) 3.791itres

b ) 1.125 kg i ) 177.6 ml

c ) 15.24 cm by j ) 3.8 litres

25.4 cm k ) 4.5 kg

d 5,7 litres 1 ) 4,83 km

) 5.49 rn in) 2 ha

) 227.4' litres n ) 1.5,8 litres

) 339.6 g o ) 18 kg

1. C 9. C

2. B 10. D

3. C 11. B

4, C 12, A

5, D 13, A

6. D 14, B

V. . D 15. B

,8 16. A

* U.S. GOVERNME T PRINTING.OFFICE. 1977- M7-069/6227
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5

(* Optional)

LINEAR

Metre Sticks ,

Rules, 30 cm

jeasuring Tapes, 150 cm

Hfeight Measure
*Metre

Tape, 10 m

*Trwidle Wheel

*Area Measuring Glid

VOLUME/CAPACITY

*Nesting Measures, set of 5,

50 ml. 1 000 ml

Economy Beaker, set of 6,

50 ml. 1 000 ml

Metric Spoon, set of 5,

1 ml. 25 ml

Dry Measure, set of a,

50, 125, 250 ml

Plastic Litre Box

Centimetre Cubes

MASS

Bathroom Scale

*Kilogram Scale

*Platform Spring Scale

5 kg Capacity

10 kg Capacity

Balance Seale with 8.piece

mass set

*Spring Scale, 6 kg Capacity

TEMPERATURE

Celsius Thermometer

THE CENTER FOR VOCATIONAL EDUCATION

The Ohw Slate Unqrsoy 1%0 Kenny Rob:I Columbui Oho 43210

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL

MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,

15, and 16 are indicated by "it."

A. Assorted Metric HardwareHex nuts, washers, screws,

cotter pins, etc.

B; Drill BitsIndividual bits or sets, 1 mm to 13'mm range

C. Vernier CaliperPocket slit type, 120 mm range

D. MicrometerOutside microheter caliper, 0 mm to 21 mm

range

E, Feeler Gage-13 blades, 0,05 nun to 1 mm range

F. Metre Tape-50 or 100 m tape

G. ThermometersSpecial purpose types such as a clinical

thermometer

H. Temperature DevicesIndicators used for ovens, freezing/

coolmg systems, etc.

I. ToolsMetric open end or box wrench sets, socket setst

hex key sets

J.. Weather DelicesRain gage, barometer, humidity, wind

velocity indicators

K. Pre ure GagesTire pressure, air, oxygen, hydraulic, fuel,

etc.

L VelocityDirect reading or vane type meter

M. Road MapState and city road maps

N. ContainersBuckets, plastic containers, etc., for mixing

and storing liquids

0. ContainersBoxes, buckets, cans, etc., for mixing and

storing dry ingredients

Most of the above items may be obtained from local industrial,

hardware, and school suppliers. Also, cheek with your school district's

math and science departments and/or local indushies for loan of their

metric measurement devices.

1Measuring
devices currently are not available. Substitute devices (i.e., thermometer)

may be used to complete the measurement task.

56
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